Regulation of phospholipid biosynthesis in Saccharomyces cerevisiae by CTP.
In the yeast Saccharomyces cerevisiae, the major membrane phospholipid phosphatidylcholine is synthesized by the CDP-diacylglycerol and CDP-choline pathways. We examined the regulation of phosphatidylcholine synthesis by CTP. The cellular concentration of CTP was elevated (2.4-fold) by overexpressing CTP synthetase, the enzyme responsible for the synthesis of CTP. The overexpression of CTP synthetase resulted in a 2-fold increase in the utilization of the CDP-choline pathway for phosphatidylcholine synthesis. The increase in CDP-choline pathway usage was not due to an increase in the expression of any of the enzymes in this pathway. CDP-choline, the product of the phosphocholine cytidylyltransferase reaction, was the limiting intermediate in the CDP-choline pathway. The apparent Km of CTP (1.4 mM) for phosphocholine cytidylyltransferase was 2-fold higher than the cellular concentration of CTP (0.7 mM) in control cells. This provided an explanation of why the overexpression of CTP synthetase caused an increase in the cellular concentration of CDP-choline. Phosphatidylserine synthase activity was reduced in cells overexpressing CTP synthetase. This was not due to a transcriptional repression mechanism. Instead, the decrease in phosphatidylserine synthase activity was due, at least in part, to a direct inhibition of activity by CTP. These results show that CTP plays a role in the regulation of the pathways by which phosphatidylcholine is synthesized. This regulation includes the supple of CTP for the phosphocholine cytidylyltransferase reaction in the CDP-choline pathway and the inhibition of the phosphatidylserine synthase reaction in the CDP-diacylglycerol pathway.